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1 . (CMiTCiitly AmciKld) A mclhod for leak-before-inplyre assessment, the 
r.u'thod comprising: 

using a failure assessment diagrani (FAD) assessment c.rvc from a crack 
initlaUot, brtsed FAD analysis to analyze a crack in a material; and 

. using a ductile tearing analysis in conjunction with the FAD assessment curve to 
dclcci <. cruck exhibilin, at least one of ductil. tearing stability and tearing instabihty 
pro-ie 1.0 rupUirc during growth of the crack; 

flmurcJ.,QVi\h.m^JniiUU-.a3fi,^^^^^^^^ 



2. (Canceled) 

3, (Currently Amended) The method of elaim-2 ciainil. further comprising: 
using a J.intci^ral approach to dceribe on elasticplastic fracture behavior of the 

material IvwinLi Ihc crack, 

wherein Jn^r - a flriving force for the crack erowih, and 
J„Mi - a material resistance to the crack growth. 
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4. (Oriijina!) Tho tnclliod of claim 3, wherein the tearing instability criteria 
itiilicnlivcoifariiptiiroiuchide .;^,,,,>./„,.tf and ^ >"-^^ • 



;. (Orifeinal) The method of claim 4, wherein the crack grov/lh is stable when 



6. (Oriainal) The method of claim 5, v^hevcin the ductile tearing analysis 

iucludes: 

ploding tttc I'M) afsscssmont curve; 

c.lc«iaUn, « -stress ratio (U and a ratio of (IQ 
l.rowlh incrcnienls (An) corresponding to assessment pomts; and 

plouing th* assessment points of Kr vers^ts Lr for ductile tearing and tearing 
instability analysis. 

7. (Original) The meihod of claim 6, wherein U is a ratio of reference stress 
) to yield strength (a,) (i.e.. I said is a function of applicd stress and 

crack size. 
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8. (Original) 'I ho of claim 6. wherein said is derived from n J-R curve 

Ibf llic material resistance to tho range of crack growth increments (Aa). 



y (Original) The method of claim 8, wherein the J-R curve is CKperimcnially 
est.Wi.bc.lforlhenuierialatatcmpCTaturecorrespondinetoan.ssessmc^^ 



10, (Original) The method of claim 6. wherein said J«pp is calculated based on an 
applied load tmd a shape ofthc crack. 



1 1 (OriL.inal) The method of claim 6, wherein when the assessment points fall 
bolowthorAl>asscs.smenlcurve. the crack growibisstable and will not ruptm-cata 

' constPtril operating pressure or applied load. 

12 (Original) The method ofdaim 6. wherein when all ofthe assessment points 
nredisposcd either above or ta..gcnttotlKasscssmenteurve. the crack growth i 

failure by rupture at a constant operating pressure or applied load. 

13 (Orifiin.l) The method of claim 6. wherein when all of the assessment points 
«redisj>oscd entirely bdowthcFADa.sc.smcnteurve.theerackgrow1hisnot present at 

a constant operalinii j)ressure or applied load. 
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14. (Original) The niclhod of claim 1, wherein Ihc cnick is one of a single crack 
jiiul a craok Held disposed in n pipeline. 



15. (Original) A mclhod lo detect Icak-bcrorc-ruplurc cracks in a pipeline material 
UiL^t exhibits stable crack growtii by ductile tearing, the method comprising: 

using a failure assessment diagram (I'AD) assessiiicnt curve from a crack 
inilialion based FAD imalysls lo analyze a crack in a material; and 

u&inLi a duciile tcciring analysis in conjunction with ihe FAD assessment curve lo 
delect a enick exhibiliny iit lea.sl one of ductile tearing stability and tearing instability 
prono to ntptiii e durinij yrowtli of the cryck, wherein the ductile tearing analysis takes 
into uceonnl an increase in a material fracture toughness during the crack growlli. 



\(\. (Original) llie method of clauii 15, whctein the ductile tearing analysis 



culculaiing a stress ratio (U) M^d a ratio of ^ "i^j (Kr) for a range of crack 
growth incirements (Aa) corresponding to assessment poinis; and 

plotting the assessnicm points of Kr versus Lr for ductile tearing and tearing 
inslabilily analysis. 



iiichuU's: 



plotting the FAD assessment curve; 
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17. (Orieinaf) I'hc rnclliod of claim 16, wherein 1^ is a ratio of rclcrcnce stress 
(ar,,f) to yield .sircni- l)i ( tj, ) (i.e., ^^^^ )> said <t„^ is a function of applied stress and 
ci'nck siw. 

1 8. (Origiiinl) 'Hw method of claim J 6, wherein said Jnu,, is derived from n J-R 
curve for tIic m;iterial resistance to the range of crack growth increments (Aa). 

] 0. (Orij-'.inal) Tbo niciliod of claim 18, wherein the J-R curve is experimentally 
csUil^Iislicd Jbr llic material at ii tcmpcraturo a^rresponding to aii M-scssment tempeiviturc. 

20. (Ofigliuil) 'Vha method of claim 16, wherein when the assessment points fall 
holow Ihe FAD assessment curve, the crack growth is stable and will not rupture at a 
constant o|ic«rtin(i pressure or applied load; when all of the assessment jwints are 
diHposfjd citlicr above w lungent to the assessment curve, the crack growth is prone to 
[Vtlltirc by uijUinv aL a constant operating pressure or applied load; and when all of the 
usscrtsmcni points aiM disposed entirely below the FAD assessment curve, the crack 
gi'owlh id not present at a constant operating pressure or applied load. 
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